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Abstract of JP8040953 

PURPGSE:To obtain a new compound, useful as a composition component for a nematic liquid crystal display element or a 
ferroelectric liquid crystal display element and excellent in chemical stability. CONSTITUTION :This compound is expressed 
by formula I [R<1> is a 1-14C alkyl or alkoxyalkyl; R<1> is a 1-14C alkyl; A is formula II, etc., (L<1> and L<2> are each H or 
F); Y is a single bond, 0, etc.; Z is a single bond or 0; X is H, F, etc.], e.g. 3-trifluoromethyl-3 ! -fluoro-4,4 f, -dioctyloxyterphenyl. 
The compound of formula I is obtained by lithiating a compound of formula III with C4H4Li, then reacting the resultant 
compound with B(OCH3)3, treating the prepared boric acid ester derivative with aqueous hydrogen peroxide, thereby 
providing a compound of formula IV and then etherifying or esterifying the compound of formula IV. Since the obtained 
compound has an especially great negative DELTAepsilon, the composition is useful as a host material in a tau-Vmin mode 
method or a liquid crystal material such as a ferroelectric liquid crystal composition according to a high-frequency 
superposition method or an electrically controlled birefringence mode (ECB) type nematic liquid crystal composition. 
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tii ?S t L Tz is ' J * ? JP* 7 A ^ n T h y 5 7 4 - \Z T « 
§IU *V»TfiftET» GTOKTsSSU 4' -^n* 
-2' -7;i/^-D-4-^-i7^;i/^->t'73:X;P2. 
5g (2 9. 8%) b. p. 170 — 175 

■C/0. 15torr) GLC97. 0%, Mass 

3 7 8 (M + - 1) 3 8 0 (M + + 1) 
[0 0 3 8] 

[ft2 3] 

(e) C,H„0-^^-^-OC,H„ <D£lft 

7)H>mmn.~F> Pd (pph 3 ) 4 o. 2 9g) , 

±C (d) Tf#fc4' -7"nt-2' -7^*0-4- 
*?fM+yt'7i^;H. 5 g<Z>^.>-£> 1 5 c c 
ftjfe ±13 (c) T#£4-*^;M-*->-3-HJ 
7MD^fJl'7xZMD>Il. 5 gCI^y-^ 
1 5 c c*M*tf2M«»*U£A***4c cji^^S 
Sil^Sl 8B#|lSM«#Lfc. EJtffi^to&jjcfcft 
DDL. ^ >•£>';: Tttffl. *gfe£ffV>, h U 7 A 

(2 0 : 1-5 : 1) Stltlltlfcy'J^yM^A 

-3' -7)l*U-4, 4" -S^tjr^-fc*-*^-? 
x-Jl/2. Og (8 8. 5%) 
[0 0 3 9] fenfc{fc^®©Mg(iHPLCT9 9. 
3%TabO. TLCTlX^hTJ*-3&. ifcIRi 
!£©«SR«Mas s#flrT5 7 2 fc3W:*>fc:-* 



(12) 

21 

i>m& t>ntz z. tms\zm v»&jh»oh«*» &#&n& 
^h9-*5»^f-yFP-82*fflk mytmrnm. 
[0040] $mm2 

Mfc 2 4] 

(a) C,H lt CO-Q^>-Br 

*#T» 2-7lWD-4-^UtDiZJH0, 5 if? 
g> «l*iafl:T^5-»>A9. 6gR^fc^fl/>l 

5 0c c^e^-5?i^t^bn-^-^^y-r;n 2 g 

©awt*? 1 ^ i o c c«*£*t. 7Knua»bfc. 

m, *ft*frv». aM^hU*AfcT«*«*«?£B£ 

4' -?ni-^W**=*H7i=*l 6. 3 
g (10 0%) Mass376 (M + -l) 3 

7 8 (M + + 1) 

[0 04 1] 20 
Hfc2 5] 

(b) C.H,,-^^-<^~^-Br (D&fifc 

*#T. ±ffi (a) T#fd2' -7;^D-4' -^P 
: E-A^*;V#-;Hf7iZJH 6. 3gthU7 
0 c c0>R£tt£ h'JXf*y7>l 0 g 

U "S>-t£>KT«tH, *Sfc£fTV^ mS&i- h 'J >7Afc 

@U 2' -7;^D-4' 

7i-iH 2. lg (7 7. 1%) b. p. 1 

5 0"C/0. 2 t o r r 

[0 0 4 2] 

[£2 6] 

(c) C,H„-Q^-B(OH), CM 

mmmi- (c) ic*v»t. 4-7 , D ; t-2-hU7Jv 
^-□^^;^^5 1 ;^^>'^>'tf> i 8 gtc#^T±i2 40 

(b) T#fc2' -7;^D-4' -^O^E-4-^-^ 
fJHf7iZJH8. 5 g£JBV>. ^tt^SSCT 1 - 

(c) tra«»cJtfPU2' -7;^p-4-^-^^;^ 

+ j/lf7i-;l'-4' -*D>»14. 5g (86. 8 
%) %%fz. HPLC99. 2%. IR (disk) 3 
3 5 0 cm- 1 (OH) 

[0 0 4 3] 

HIS 2 7] 



#M¥8-4 0 9 5 3 
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(d) C.H„0-H^rf-T 



C.H., ©&l£ 



mmmi- (e) t*v*r. 4- -di 

^-a-4-^-i7?;^^->f7xn;n. 5giW:3 
-h'J7^^D^^;w-4-^^^;u^-^->7x-;i,# 
a>m. 5gi;#^t, SUStfli- (b) T#^ns 

4 -^n^- 2 — h 'J ^^n^^l/^^^l/^+v^ 
>-tf>l. 4gMtfKl±lE (c) T#fc2' -7;p^n 
-4-^-^^Jl/^v-t'7xn;W-4' -#D>i|l. 

5 3gSfflk ffitt&Kfll- (e) tR«fc»f^b 
T. 3- MJ7MD^^- 3' -7;P^D-4-^- 

^^;P^-+->tf7xr:;p-4' -t7fM-7x^ 

1. 2 5 g (5 6. 6%) 

[0 0 4 4] ^^n7tft^%©i^SttHPLCT9 9. 
6%T&D. TLCTlX#7NtJicifc. I Rfi5 
M a s s ##tT 5 5 6 t£$HM * > K- * 

^h5-*7hXf-yFP-8 2SfflK dftffil&M 

[0 0 4 5] 
Ufc2 8] 

(a) C.H,,o^~^-Br 

mmmi- (a) 2-hij7*tn/f^7 

x7— ;H 5 gl:iAT4-7'P ; E- 2 -7MD7i 
y-;H7. 7gSmfflH. ftKJ3UM!l- (a) ,h|B] 
^JCjSf^L4 -^n^E- 2 - 7MP*7f;^y^ 
>-fc?>2 3. 6g (9 3. 6%) b. p. 11 

6~117t/0. 1 5 t o r r. GLC 9 7. 5% 

[0 0 4 6] 

Wk2 9] 

(b) C.H„0 B(OH), ©^fife 



*tt«l- (c) fciSHT* 4-^nt-2-hU7;V 

^u^)V^^^)V^^y^y\ 8 gfc«AT±«B 

(a) ^%tcA-^U^-2-y)V^rU^r^^)V^iy 
^>if>15. 5gft«K ffitt^JS^Jl- (c) £B 
« fc «^ L 3 - 7 D - 4 - * # 5=-;^* v7i - )V 
#P>^7. 5g (54. 7%) £#fco HPLC9 
2. 5%, I R (d i s k) 3 3 5 0 cm" 1 (OH) 

[0 0 4 7] 

Mb3 0] 

(c) c.n^o-^y^ry-Br 



so mmmi- (<n k*^t, 4-^-2-7^0 



(13) 



&MW-8-4 0 9 5 3 
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24 



3-K^>if>6. 7gtm:4-ti'? : ;my7i 
-jv^uymi . 3 g(r#A.T4-^D^3-H^>-tf 
>6. 3g^It±|B (b) T#fc3-7;^D-4- 
t^f;^->7i^Mn>i7. 8gSfflK ill 
**«1- (d) iH«IC*fPU4' -^D^E-3-7 
JWD-4-^W*->lf7i^6. 1 g (7 
2. 2%) GLC9 7. 7% 

[0 048] 

Wk3 1] 

CF.v_ _ /F 10 

Cd) C.H,,0-{~^>-Hrj>-^~VoC.H,, ©&l£ 



1- (e) {CfeViT. 4' 

T, _h|B (c) T#7£4' -^D^-3-7;l/^D-4 
-t?fM*yt'7i--lH. 5g*fflK fit»» 
mi - (e) tra«C*ffb3-hU7;V*D^^- 
3" -7J^n-4, A" -z?*i/3 L )V**i'9-7x. 
~)V2. 1 g (9 2. 9%) £#7£„ 
[0 0 4 9] #^nfc'fb^CDiirEKttHPLC-e9 9. ^r? 
7%-rabD, TLCTlX#7hT$ofc. I RSI 

* hy-^y hXf-vFP-8 2£ffl^, fiftBtt* 

[0 0 5 0] &ttfl4 
Hfc3 2] 

(a) C'H.i^Q^-BtOB)' 

A 2 g (; 4 ' -7n ; &-4-^>?;ni7xrji/2 5g 
Cf N7tKD77>l 0 0 c c 1 / 5 SejpjL 

[0 0 5 1] -7J> 7^rf>*H«T. *#*HJ*? 
;l/9. 8 g©-r h9fc Kn75>2 0 c ciWKSO'CK 

U J8S^*^-y->(rTff^SL4-A. 
7^Hi7ir;i,-4' -#0>il5. 3g (6 8. 
6%) HPLC9 3. 8%, I R (d i s k) 

3 3 5 0 cm- 1 (OH) 

[0 0 5 2] 

[ft 3 3] 



(b) ci*,*^y^y£j> 



JtttMl- (d) ££V>T. 4-7Dt-2-7il/tn 
3— H^>-t*>6. 7 gm&\Z4-*#<?)lttis7x. 
-;W#D>il7. 3gl;tAT3-7nt-2-7M 
D^>>;h'J7;l/t'JH5. 4gtttffc±e (a) T# 
&4-A7*5 1 ;Hi7i^-4' -#D>88. 6gS 
ftKMMIWl- (d) fcMI«fc*fPL2-7;^ 
n-3-hU7**n^-4' -A7f;W-7x 
XJP8. 9g (9 6. 7%) *'&tz* GLC9 8. 5 
%. Ma s s 4 1 4 (M + ) 

[0 0 5 3] 

WC3 4] 

(O c^.s^T^mO-aT^- 0 " 



©&«£ 



50 



7;i/rf>^HMT, J:!B (b) T#fc2-:7;i/*D-3 
-MJ7Wn/?;i/-4" -a7W-7i^3 
gOf h7hHD77>30c c 7 O'CHftlfl 

Lfctfcl. 6 M n - r/^-JPU ^"7 A©'\^it>^5 . 
4ccS«TU -1 CC-C3 0»|BHl»bfc. £©K 
JSJg£#>£-4 CCtC^aiL^^KhU^^H. 5 c 
c£jn*.. otT3 0^«#tfe. lot:* 
Tf»aiLfcc:©K*jg^«K:3 0%jgmft*lg*5 c c 

^HcTttW. *Sfc£frV>. h U 7ATMil 

SM#£'\*-y->-^>i?> (4:1- 
1:1) &®iiimtvrz>'t)ti5-')l<ti7&>7n~?hif7 
yj-lZTm&L, 2-7MD-3-hU7MP^ 
=3-)V-4-\l Fn+y-4" -a7W-7i^ 
1. 6g (5 1. 3%) HPLC99. 1%, 

Ma s s 4 3 0 (M + ) 

[0 0 5 4] 

Wfc3 5] 

(d) C,H„-Q^Q^-OC.H„ 

*#T. ±13 (c) T?ffc2-7Ma-3-hU7f 
tn^?f-4-tFD+y-4" -'v7 , f;l'^-7i 
4 6 g©y^f ;V*M75 H 2 0 c cIIC 
6 0»tftthU7A0. 4 3 g&tXn-^"^^;^ 
□Y-f HO. 7 9 g*W£MX. -^tegMMWhtz. 

L, aS^*'\+1f>-^>if> (4 : 1~3 : 1) £ 
^fflfg t b Tz > U * 7 A 9 P V h ^ ^ 7 ^ - \Z X 

mmv. ;-)i-7-th>&&mm\zxnm 

SU 2-7WD-3-hU7Mn^^-4-t 
^5MI/:**->-4" -A7fM-7x^H. 06g 
(5 7. 6%) Sflfcfc. 

[0055] nt>nrzfc-ery>omm\zHPLCT9 9. 



(14) 
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3%~C&K>. TLCt?lX#"y hT*ofc. £fc I RSI 
M a s s a-flf-C 5 4 2 

#b«& e> nt z. tMtxfrffl DiugDnoRff^ e> n& 

[0 0 5 6] HS£0iJ5 
[ft 3 6] 

(a) C.^O-C^hO-^ 011 ^ 



^5 



mmm4- (a) fc*V»T, 4' -^D^-4-^.y5 L 
;Hf7xn;P2 5 gfcS*.T4' 

(a) tH«K:lifPU4-*^?-;^*^H7xr:^- 
4' -#D>gl 5. 1 g (6 0. 9%) HP 
LC9 5. 9%, IR(disk) 3370cm 
- 1 (OH) 

[0 0 5 7] 

[ft 3 7] 



(b) C.h it O-Q-Q-^ 



20 



HSS0i.li- (d) icfcv»T. 4-^n^E-2-7;i/^n 

3- h*^>-fcf>6. 7gMC4-t?fjm->7i 
rMD>i7. 3 glCMT3-^Dt-2-7)W 

n^Wh'J yjllr 1 ) H 5. 4g&mr (a) Tflfc4 
-t?f^->k , 7i-f-4' -#D>B£9. 5g 
ftfflVJ. ffi«5US09 1 - (d) iR«IC«fPL2-7;P 

?-7i^9. lg (9 2. 2%) GLC9 30 

9. 0%. Ma s s 4 4 4 (M + ) 

[0 0 5 8] 

[ft 3 8] 

(c) c,H n O^( = )-^r^-f = VoH 



14- (c) (C&feT. 2-7MD-3-h'J7 
)V*n*?)l-4" -^f-Af— 7i-Jl'3. OgC 
#AT±IB (b) T#t2-7MD-3-hU7;W 
U*^)\,-4" -t7fiW->i'-7i^3. 19 40 
gSJBK tttt£ltM4- (c) td«trSf^L2-7 
)l-ta- 3 - HJ 7JW*D^^;P- 4-fc FP + x- 
4' -ti?fM^^-7i^2. 2 3g (6 7. 
6%) Slfc. HPLC9 8. 3%, Mas s460 
(M + ), IR(disk) 3600 cm" 1 (OH) 
[0 0 5 9] 
[ft3 9] 

(d) C.H„0-hQ)-Q>-^-OC,H 1 , 

50 



mmmi- (d) \z*\,*x, 2-7j^n-3-hU7 

Jl/^-D^^-4-t HD+y- 4" -^,Zf^)V^—y 
x~;H. 46g(r#^.T±IB (c) T?#&2-7;^ 

p - 3 - h'J 7Mo^f;i'-4-t:Ka+->-4* - 

M«4- (d) RI«t:JftfPL2-7^*n-3-hU7 

;H. 2 g (6 1. 9%) 
[0 0 6 0] #6tXfcft^©»fiSliHPLCT9 9. 
6%TabO, TLCflX#7hT*^fc. I RSI 
«©ig*R^Ma s s##rT5 7 2 tC^HM 

^H7-*'^xf-yFP-8 2£fflK mytmwm 

[0 0 6 1] HtS096 
[ft4 0] 

(a) C,H,,0-H^-^~j>-Br OJ^St 
*16«1- (d) C^ViT, 4-^"i7^;i/^->7xn 
53- 7)V*u-4 -t7fM+y7i-Wn>8 

7. 8g^iK ffittHss^i- (d) tmmzMftv 

4' -7*0^-3, 2' -y7Mn-4 -^9=?)V3r 
+yt'7i^JH0. 9g (9 4. 8%) GL 
C97. 6%, Mass396 (M + -l) 398 (M 
+ +1) 

[0 0 6 2] 

[ft4 1] 

(b) C,H„0-^-^-^-OC,H„ <0&f&. 

206091- (e) £33V>T, 4' -7"nt-2' -y)i> 

■*U*^)V-4-*? : ?)V**^\i73L=.)V\. 5glC 
IxT, ±fB (a) -?mtz4' -^P^E-3, 2' -v? 
7)l-tU-4-#?3 L )lj-3-i'\iyx.=.)]sl. 5 7gSr 
fflK ffiti^frflfll 1 - (e) tmm\Z&V£V3-hV7 
)V*U*^)V- 3', 3" -y7WD-4, 4" -5? 
t^f;W*y5'-7x^2. 16g (9 2. 7%) 

[0 0 6 3] f#?>nfcft-&^l©»EffliHPLCT9 9. 
4%T&D. TLCT1X#7 hT&ofc. £fc I RfiH 
IWTOMas sMT?5 9 OfcSHH'^fc:-* 

tlW^SEft^tfTfe-Srt^fllBbfc. £©ft£4&£ 

T«cTffi^fts«^Lfco *©tt*sa4 

[0 0 6 4] *2ig0IJ7 
[ft4 2] 



(15) 
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(a) 



TJV^ynm^T, o-y7Wn^-tf>10 2g(5 
rh5tHD77>4 0 0 c c$£&£-7 0"C*T»fll 
Lfc&l. 6M n-^^U^tfAW'Vfr-tJ-i'fcfce 

5 o c c shtu mu£.-?immmwvtz. 

I^»l:*|>8 h 'J ^ f ;H 0 0 g SiTFL. 

fcttJOU ^>-t£>CT»tti, *«s£fr^ SMW-h'J 10 

iSSiHU 2, 3-y7JWD7x-Wn>88 1g 
(57. 3%) €r#fc. HPLC96. 9%) IR (d 
i s k) 3 3 3 0 cm" 1 (OH) 
[0 0 6 5] 
KC4 3] 

(b) C,H It o-<Q^j> 

T;Prf>JIHmT. Pd (PPhs ) 4 4. 8g, 4- 29 
^a^^-^5 1 ;^^>'^>if>2 3. 9g©^>-t?>l 
8 0ccSI, -hie (a) T#fc2, 3-/7MD7 
x-MD>Sl 4. 6gOX?/-JH8 0ccg« 
2M^&:f-hU'}A*igf&l 8 0c cA^6^-5Jl-& 

JEET. GTOlCTIfU 2', 3' -5?7^*a-4 
-*9?iW+yt7i^H8. Og (6 7. 4%) 50 
&%1t. GLC9 6. 3%, Ma s s 3 1 8 (M + ) 

[0 0 6 6] 

[flS4 4] 

F P 

(c) C,H„OhQ-Q-B(OH) s ®&fifc 



40 



1- (c) KiS^T, 4-^Dt-2-h'j7;V 

(b) T#fc2' , 3' -5^7^0-4-*^^^* 
+ -yfc'7ir;H6. 2 g£ftV>. ttttftllffl - 

(c) tmm\Z®ftV2' , 3' -/7^D-4-t 
^fi^*yk'7i-^-4' -#n>Hl4. 7g 

(79. 9%) HPLC98. 9%, IR (d 

i s k) 3 3 5 0 cm" 1 (OH) 
[0 0 6 7] 
[ft 4 5] 

CF '\= F w F _ 

(d> c.H 1T o-<r~vr^-{ - v-oc,H, f 



1- (e) KiJUT* 4' -7^ 50 



to-4-*i'? : ;^ylf7i-JH. 5gafelX(c3 
- h U 7)V*U*5-)V- 4 -*i?fM+y7iZ;« 

□ 5gic#^.T. mmm\- (b) 

4 - 7*Dt - 2 - h 'J 7MD^?M? =?)Vtt 1/ ^ 
>-fe*>l. 4gMtf»t±f3 (c) T?#fc2' , 3' -v 
7;Wo - 4 ^yK7irJl.- 4 ' -jpD 

>Hl. 7 1g$fflV\ ttttldMl- (e) tR|«fc 
jSf^L3-hU7;^D^^-2' , 3' -y7M 
p-4, 4" -ytf f;W*y^-7i^Jl/2. 2g 
(9 4. 0%) 

[0 0 6 8] #e,nfeft^tl©iiSfiKttHPLC-I?9 9. 
1%T&D, TLCTlX^yhtSot. SfclRSI 
M a s s#*fT5 9 0IC^t>lf-f 

[0 0 6 9] %£M8 
Ht4 6] 

f r 

Ca) c.h„-Qh^~^ 

*J6«7- (b) fcfcHT, 4-^D^^^^;i/^v 
^>if>2 3. 9 g(C#^T4 ~3"H^^5 1 ;l/^>^ 
>2 6. 5gSfflK 7- (b) 

ffL2', 3' -y7MP-4-t^?j^7x-;i/ 
23. 4g (92. 5%) £»7co GLC96. 3 %> 
Ma s s 3 0 2 (M + ) 

[0 0 7 0] 

Mfc4 7] 

(b) C^n^V^VBCOH), (D^gfc 



l- (c) K:fcV>T> 4-^P^E-2-hU^;l/ 

(a) T^fc2' , 3' -¥7)V*n-4-*#^)],\f 
7i-iH5, 4g^fflK «tt*JMIl- (c) tH 
*KliftsL2' , 3' -^7^0-4-*«r5 l ;n;7 
x-;U-4' ~#P>813. 6g (7 7. 3%) 
fee HPLC98. 6%, IR(disk) 3350c 
m- 1 (OH) 

[0 0 7 1] 

[ft 4 8] 

CF, v^ F w F 

(C) C e H lt O-^M^M^)-C 8 H 17 ®£fgfc 

mmmi- (e) IC&^T* 4' 

P>81. 5gtC#*_T, »J1- (b) T#£n* 



(16) 
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4 - ^D t- 2 - h U 7Mn^fM?f M+y^ 
>V>\. 4g$LXS\Z±M (b) T?#&2' , 3' -S? 

1. 6 3g£ffiK ttHSfeKm- (e) iR*fc8MP 
L3- h , )7)V*n*?Jl'-2' , 3' -y7Mn- 

79g (78. 5%) Sfftfc. 

[0 0 7 2] ft £ nfcfl;-&$J©»ESttH PLCT9 9. 
2%T?afeD, TLCT1X#7 hTabofc. ^fclRfil 
^©i^SS^Ma s s»«fT5 7 4 t^-f^->tf-^ 10 

^h7-*?h^T-yFP-826fflK filftSSSM 
TfcT«£ft£«£L&. 4 fcjjVT. 

[0 0 7 3] 9dfiM9 

[ft 4 9] 



(a) c.h.tO^^ 



(a) tr^V^T. 2-h'J7**D^7 39 
i/-JH5gKfiT2, 3-y7MD7x/-Jl' 
12. OgSfflK tettSIJSWl- (a) 
L2, 3-^7WDt?W*y^>1f>2l. 2 
g (9 5. 1%) *%1t. b. p. 83~84t/0. 
15torr. GLC9 5. 1 % 

[0 0 7 4] 

[ft5 0] 



F. F 



(b) c,h„o-^-b(oh), 



30 



HJS091- (c) fc*3^T, 4-7 - n ; £-2-h'J7^ 
*D;*3^:**^:^->^>if>l 8 gttS^TJifB 
(a) T?#£2, 3-^7;l/^D^i7^Jl/^v^>if 
>12. 3g*fflK ffittgffim- (c) ira^tCjg 
(PL/2, 3-^7;^p-4-^-i7^;i/^->7xr:;P 

*n>Kl2. 2g (84. 1%) £#fc„ HPLC9 
9. 9%. I R (d i s k) 3 3 2 0 cm" 1 (OH) 

[0 0 7 5] 

[ft 5 1] 

F w F _ 47 
(c) C.H,,0-^^-Q»-Br <D£|fc 

HSSW1- (d) \Z$>^T. 4-7nt-2-7MD 
3— F^>-t?>6. 7 gMl;4-*^f;W+y7i 
-MD>|!7. 3 g['#^.T4-7*D^E3-K^>ir 
>6. 3 gMtf(C±fE (b) T?#fc2, 3-py)V^U 
-4-t^W*->'7irWD>i8. 3gSffl 

^asusm- (d) tmm\zWiftV4' -yu^ 

-2, 3 -77MH - 4 - * ^ f W+y f7i-JV 
7. 4g (8 4. 1%) GTOb. p. 1 8 5 50 



~190"C/1. Otorr, GLC94. 1%, Ma 
s s 3 9 6 (M + - 1) 3 9 8 (M + + 1) 

[0 0 7 6] 

[ft5 2] 

(d) c« H "0-QO^" oc,H " ®^ BK 



1- (e) tC*5l<>T, 4' -^D^E-2' 
tD-4-*JfW*yt;7i-jH. 5gtC#^. 
T, _h|B (c) Tl#ifc 4 ' -^P^E-2, 3-i?y)l* 
P-4-t^fW=fvH7i-;H. 5 7g*fflt>. 
*Stt£itm- (e) tra«KliffL3- h'J7Mn 
*^)l-2" , 3" -y*7;Wn-4, 4" -v^5P 
;U^v^-7x^JW2. lg (9 5. 9%) &%1t. 
[0 0 7 7] #e.n^t;-&#iroiiJEKttHPLCT9 9. 
7%Ti&9, TLCT1X#7 NTfeofc. I R85 
5£©«£S;R.tf M ass ##rT 5 9 0 \Zftl~1 tf— i7 

^h7-*7hXT-yFP-8 2 5ffl^ mytmmm 

[0 0 7 8] §Ug0i|l 0 
[ft5 3] 

F, ,F F, ,CFi 



(a) C,H,,0- 



mmmi- (d) ici^x, 4-^p^-2-^;^d 

3-K^>-tf>6. 7gMl;4-^W*y7i 
-MD/S7. 3gl;fAT3-7D ; E-2-7M 

D^>'/h'J7)Pt'Jh'5. 4gtu:i:iffiM7- 
(c) T#£*152' , 3' -$>7/M-a-4-:*-i^ 
M*->H7i^-4' -#D>810. 5g£ffl 

k 1- (d) tmmz%kft\.2, 2- , 

3' - h 'J 7^tD - 3 - h "J 7Ma/f )P - 4' - 
ti'W+y^-7i^9. 3g (8 6. 9%) £ 
GLC9 1. 6%, Ma s s 4 8 0 (M + ) 

[0 0 7 9] 

[ft 5 4] 

_ F W F F w CF * 

(b) c,h„ohQ-Q — O>~ 0H 

*S60I4- (c) fciSt^T, 2-7MD-3-h'J7 
;U^-D^^-4" -^^^^-7x^3. Ogl; 
#*_T±fB (a) T#fc2, 2' . 3' -h'J7^D 
-3-h'J7;l/tD^f;P-4 < ' — 

7i-;v3. 5g*j8K mz&mw4- (c) 

tcJSf^b2, 2', 3' -huy)^a-3-b^y)V 

tn^fjv-4-tl«D+y-4" 

-7irjH. 9 g (6 1. 3 %) HPLC 9 

9. 5%, Ma s s 4 9 6 (M + ) 



(17) 



4WP8-4 0 9 5 3 
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CO 0 8 0] 



(C) C,H, t O- 



* Mfc5 5] 

F F. ,CF, 

OC.H,, 



14- (d) t3:fe^T. 2-7MP-3-hU7 
WD^fJP-4-tHP^->-4" -^7?)V?-y 
x-JH. 4 6gfc«*.T±E <b) T#&2, 2', 

3' -h'J7;i/^-n-3-h , J7;^a^5 1 ;P-4-k 

g*fflv». mmmm4- (d) tratis.-jsft^, 

2', 3' -hij7MD-3-h'j7Mn^f;P- 
4, 4" -y*?f;^y^-7i-;U. 6 6g 
(3 2. 0%) 

[0 0 8 1] #enfcft-&fe»iS»ESttHPLCT9 9. 
5%T*?h TLCTf 1X^5/ hTafeofc. I R«! 
5t OlSXRttM a s s ##T T 6 0 8 lC#?-f * > V. ~ V 

^h7-*i/hXT-^FP-8 2SfflK TOtiBtttt 
TKT«*{b£W9Eb£. -?-©«gmS:«4lr^-r o 

[0 0 8 2] JU60i|l 1 

Hb5 6] 

(a) C 4 H,0-<^)>-^^> 0£f£ 

*SS«S|7- (b) tfe^T, 4-^0**^^**3/ 
^>-tf>2 3. 9 gt»iT4-7'nt-^t+J' 
^>f>19. 2g£/flV^ ffite*&60?7- (b) 
«tc»ffb2', 3' -77;^n-4-7fM*y 

tf7x-;H 6. lg (7 2. 3%) £#fc„ GLC9 
8. 5%. Ma s s 2 6 2 (M + ) 

[0 0 8 3] 

Hfc5 7] 

(b) C < H »°-Q-O" B(0H)l ©aJ& 



1- (c) {r*5ViT, 4-7ot-2-h'J7^ 

*D*? 1 ;P*?5 L jP**>'^>i?>i 8gl:tmg 

(a) T#fc2' , 3' -i>7JI/*P-4-^;l/** 
yH7x^H3. 4gSfflV>, «»4S8J6«1- (c) 
£H«fc«ft£b2' , 3' -y7MD-4-7fM 
+->i;7i^-4' -#D>813. 6g (86. 6 
%) HPLC99. 8%, IR (disk) 3 

3 5 0 cm- 1 (OH) 

[0 0 8 4] 

Hb5 8] 

_ F w F F >=( CF ' 

(o c^o-\y\j—rj <d&& 



l- (d) i:*ht. 4-yu^i- 2 -7;P*n 



3— h*^>-if >6. 7 g3£t;fr4-*^^;l/**v-7x 
-;i/3pD>K7. 3glCS^.T3-^D*-2-7;i'* 
P^>'/F'J7MUH5. 4 gMtfKiifB (b) T# 
£2', 3' -/7MD-4-7W+yk'7iZ 

10 (d) <h^«{cSfPL2, 2', 3' -hU7*tn- 
3-h'J7*tn^-4' -!/fJWt^-7i 
-^7. 4g (7 8. 7%) GLC9 8. 1 

%, Ma s s 4 2 4 (M + ) 

[0 0 8 5] 

Mfc5 9] 

_ F w F F w CF ' 

(d) C 4 H t O-^J-^J Q-OH <D&& 

mmm4- (c) ic*v»t, 2-7^*0-3- hu y 

20 )V-*U*^)V- 4" -A7fM-7i^3. OgC 
#AT±IB (c) T#fc2, 2' , 3' -MJ7MD 

-3-h'j7;i/tD^^-4" -ynvtti/f-y 

x^;U3. 0 5gSIK ffi«HSS0il4- (c) tmm 
2', 3' -MJ7JP*D-3-hU7* 
tn^^-4-kHD*->-4" -^;i/**~>^- 
7i^JH. 5 g (4 7. 3%) £fffco I R (d i s 
k) 3420cm- 1 (OH).Mass440 
(M + ) 
[0 0 8 6] 
30 [ft6 0] 

F F F C F • 

r \ / r \ (~ ' 

(e) C«H,0-<£~^<(~) <Q)-OC,H, <D#rsX 

9ZMM4- (d) tCi3V>T. 2-7MP-3-HU7 
;p*a^^;p-4-t Hd^>-4* -s\y"<?)V9—y 
i-JH. 4 6gfW:t!?f;i'7D-7-1 , H0. 7 9g 
K*AT±,E (d) T»fc2, 2' , 3' -h'J7M 
□ - 3 - h'J7Mn^3 1 ^-4-kHD+-7-4*' - 
7"W+y^-7i-jH. 4 9 gM^t^Dtf;!/^ 
40 DT-fFO. 5 3gSfflK ffi«HlfS«sj4- (d) 

iHlr^L2, 2', 3' - FU7;WD-3-Fij7 

;i*n*?;w-4" -> r 5 1 ;i/**v-4-7 p Ptf;i/** 

y?-7i-JH. 22g (7 4. 8%) &fflt. 

[0087] % nrz.it^<DmBi\tH p l c t 9 9 . 

8%T*0, TLCTlX#5»F*9ft. I R1H 
©SSSRtfMa s sMT4 8 2l:^t>t-?*l 

F7-*yF^f"7FP-8 2SfflK <§ft®l&&T 

50 KT««ft*ws?L.>t. -t©is*««4K:sj«*. 



(18) 
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[0088] m&mi 2 

Mfc6 1] 



(a) c,H,t 



F F. 



,CF, 



MMMi- (d) fcfcux, 4-zfn*-2-y)V*a 

ZJ1/#D>S7. 3gtC#AT3-^D ; E-2-7;l/^- 
(b) T#5,n-52' , 3' -Wfr-tU-A-itZ'? 

mmmi- (<d ira*c»ffU2. 2 - , 3' -hj 

-7ir*9. lg (8 8. 3%) GLC9 
0. 6%, Ma s s 4 6 4 (M + ) 

[0 0 8 9] 

Mb 6 2] 

F, ,F F. ,CFj 



(b) 



C,H 



OH 



HJfi^4- (c) fciS^T. 2-7J^n-3-MJ7 
;i/^-n^?;v-4" -^^;u^-73:r:^3. Ogfc 
#X.T±fB (a) T#fc2, 2' , 3' -MJ7MD 
-3-hU7;PtO^^-4* -ti'^M-?!- 
JP3. 3g6fflk «ltt£lSfl4- (c) tra^fcs^ 
L2, 2', 3' -h'J7;l/^D-3-hU7J^P^ 
fJH4-tHD + y-4" -ti'fM-?!^^ 
2. 19g (64. 2%) HPLC99. 4 

%, Ma s s 4 8 0 (M + ) 

[0 0 9 0] 

Mb6 3] 

_ F w F F W CP » 

(C) C'Hii-V^O \^/-° C « H «' °>°6R 

mffiM4- (d) JC^T, 2-7Mn-3-h'j7 
JPtn/5 : ;i.-4-tHD+->-4" -<\-?<?)V9—7 
x=;H. 4 6gtC#^.T±fB (b) T#fc2, 2' , 

3' -h | J7;^D-3-hU7;^D^5 1 ;i^-4-t 

FD^y-4" -^??M-7i-;H. 6 3g*ffl 

ffittHM5«4- (d) tn«K»fl!L2, 2', 
3' -h l J7MD-3-h l J7Mn^?;i,-4" - 
^-i7^-4-^-^5 1 ;^+->^-7xr:;>0. 9 2g 
(4 5. 8%) 

[0 0 9 1] ftetlfcfk^C0iUe^«HPLCT9 9. 
5gO*§^:B:tfM a s s 5 9 2 fcSHH' 

^h7-*yhXf-yFP-8 25fflV», <lft®m^ 



54 



[0 0 9 2] It 
Mk6 4] 



1 3 



f x f 



(a) c,H,-y-^J 

17- (b) Kis^T. 4-7n^t^fM+y 
^>-tf>2 3. 9 g{C#AT4-3-H7 p Ptr;K>1f 
>2 0. 6g*ffll), te«^SS«3|7- (b) tlWCJg 
f£L2', 3' -y7MD-4-7'ni;;Hf7i^ 
20 18. Og (9 2. 8%) £f§&„ GLC9 5. 4%, 
M a s s 2 3 2 (M + ) 
[0 0 9 3] 
Mfc6 5] 

(b) C,H,-Q>-^^-B(0H) t ©&fS 

mmwi- (c) fcis^T, 4-7n^-2-h'J7;P 
*p;<^;i^^jI^*->^>-t?>i 8 g{cS^.T±f2 

(a) T#fc2' , 3' -^7JI/^P-4-7 p ntr;Hf 
20 7i=*ll. 8g*fflK ffittHSS^Jl- (c) tra 
il:Sf^l2' , 3' -y7MP-4-7n^k'7 
i-*-4' -#D>112. 7g (9 0. 7%) 
fc. HPLC9 6. 3%, IR (disk) 3330c 
m 



(OH) 
[0 0 9 4] 
Mt6 6] 

(c) C.H,- 



F. ,F F. 



CP, 



30 $mmi- (d) Cfc^T. 4-7d ; E-2-7Mu 
3— F^>-fe?>6. 7gtW:4-t7f;W+y7i 
=MD>»7. 3 gtC#X.T3-^P^E-2 -7)V* 

□^> , /h l J7;WUF5. 4gMi^trJiE (b) -vm 
Tz2' , 3 ' ->>y)V^U-4-yu\^)V\^y3L-)V- 
4' -#D>i8. OgSfflk ft!lteS!SS0m- (d) 
£Mttcaft*L2. 2', 3' -h>J7Mo-3-h 
U7Wu^fJl.-4" -^Ptf;P^-7xr:;l/7. 1 
g (8 1. 1 %) GLC92. 7%, Mass 

3 9 4 (M + ) 
40 [0 0 9 5] 



Mk6 7] 



r W F F w CF> 
(d) c .h 7 -^-Qh^Q^oh 



mMM4- (c) K*3V>T> 2-7MD-3-h'J7 
)l>*n*?)l-4" -^•7'?-)\,?-7x.-)l3. Ogl: 
#*.T±flB (c) T»fc2, 2' , 3' -h'J7Wn 
-3-h'J7;^D^^-4" -7pW-7x^ 
)V2. 8 4g*fflH. ttttSSSm- (c) iR^tCjS 
50 f£L2, 2', 3' - h'J7)PtP-3- hU7^P 



(19) 

35 

**?)V- A -MY D+V- 4" -yDW-7x-Jl/ 
1. 4 g (4 7. 3%) £*§fco I R (disk) 3 5 
8 0 cm" 1 (OH) , Ma s s 4 1 0 (M + ) 

[0 0 9 6] 

Wb6 8] 

F F F C F « 

— )_{ )— ( 
(e) C,H,hQ>— <^~j> <£j>-OC,H, ©Sfi£ 

*JfS«SJ4- (d) fC*5ViT, 2-7MO-3-hU7 
MD^?JV-4-tKD^y-4"' 10 
i^JH. 4 6 gMtftC^S^l^nv-f K0. 79 g 
lC#^.T±fB (d) T#fc2, 2 2, 3' -hU7;W 
P-3-h'j7MP^f^-4-tKD+y-4" - 

7*Dif;^-7xz;n. 3 9gto:i:7'Dt:;i / 7'DY 

-THO. 5 3gSfflK ffitt*^J4- (d) 
Jif£L2, 2', 3' -hU7;^P-3-hU7;^ 
d^5 1 ;1/-4" -7 p alf;u-4-7 ,> at!;i/^->^-7 
x.~)V0. 8 9g (5 8. 2%) 
[0 0 9 7] #e.nfcfb^©»ESttHPLCT9 9. 
3%T£9, TLCTlX^-y hT&^fc. £fc I RSJ -20 
SCMMMas sftVtX*4 5 2 fcSHP-fa-^bT-* 

[0 0 9 8] %HM1 4 
Mt6 9] 

C ' H| '°"^^" 0C,H " 

aUMIl- (e) Kife^T, 4' -7nt-2' 

T\ •gfaWS - (a) T# 6*1-5 4-^0^- 2 -7JV 

«i- (e) tR«lciiffb3-hU7**n^^- 
3' -7)1^0-4, 4' -yt^W+yh^ir 
)H. 7g (8 6. 7%) 
[0 0 9 9] f e nfeft^*©«IHH P L C T 9 9. 
7%T&D. TLCT1X#7 hT&ofc. I RSI 
je©IS*&tfMa s s##tT4 9 eiC^-f *>bf— 40 

T\zTttmtzmmvtzo 4 fcj*T. 

[0 10 0] &Kfll 5 
Mb7 0] 

(a) C.H !7 0-<^-<Q> 



1- (d) tC&^T, 4-7"nt-2-7Mo 50 



4tffl¥8-4 0 9 5 3 
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3- h*^>-tf>-6. 7gl:#iT3-7Dt-2-7f 
tn^>'/MJ7MUK5. 4g£ffl<^ tettHJfiW 

1- (d) tmm\zWittV3-hV7)],*u*?)\,-2 

-7)V*U-4' -*tr^)l-**rz/¥7aL-)l8. Og 
(9 7. 8%) GLC9 6 . 8%. Mass 

3 6 8 (M + ) 
[0 10 1] 
Wk7 1] 

(b) c « H "°-Q-^-° H 

5ISI094- (c) KLiSHT. 2-7MD-3-h'J7 
WD^f;H4" -A7*fM-7i^l/3. Ogfc 
#X.T±fB (a) Tffc3-HU7;l/tP^f^-2- 
7)l*U-4' -Hrir ! ?)\,tt>'\Z7x.—)V2. 65g 
■te«*SS«s|4- (c) tH«lc«f|sL3-hU 
7;^n^^;p- 2 - 7)V*u - 4 - 1 Hn+y- 4 ' 
-t^fM*yk*7i-;H. 9 7g (7 1. 7%) 
£*§fc. HPLC96. 2%, IR (disk) 332 
0 cm- 1 (OH) , Ma s s 3 8 4 (M + ) 

[0 10 2] 

mi 2] 

(C) C,H„0-Q-^-OC,H„ CD&lfc 

HSS^J4- (d) tC*5l>T, 2-7Mn-3-h'J7 
WD^^-4-kHn+y-4" -^zf^JVP-y 
1 . 4 6 g lC#AT_h|B (b) T#fc 3 - MJ 7 
MD^^- 2 - 7MO - 4 - k Kn^y- 4 ' - 
ti??^yk*7ir:;H. 3g5fflK ffitt&ffiffl 

4- (d) tmm\Z&ftV3-bV7)V*tl*7;V-2 
-7)l-*u-4, 4' -v ! *^5 1 ;^^>'tr7xr:;w 
0. 9 4g (5 6. 0%) 

[0 10 3] #?>nfc-f[:^#I(DM«^HPLCT9 9. 
3%TabO, TLCTU^^raofe. SfclRiM 
£©ii?!i*K:tfMa s sM?4 9 6 leSHM *>bf-^ 

^h5-*^xf-yFP-8 2» 1 fin^amsi 

[0 10 4] *J60!|1 6 
Wt7 3] 

CF »N_ F W F 
C,H 1T O-Qy-^Jy-0C,H,, <D^gE 

^ 1« 1 - (e) \Z&\,*T. A' -7u^-2' -7)1 
tD-4-ti'f;i't*yt7x-JH. 5gMlXt'3 
- HJ 7;k*n^^- 4 -tffM+y7irjl/# 
D>|1. 5gKl#*_T> HJ6W1- (b) T#Sn£ 



(20) 



#M¥8-4 0 9 5 3 
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38 



>iZ>l. 4 g$LZf\Z'£MM9 - (b) T#<=>n-52, 

1. 3 5g$fflK te«^J£Wl- (e) tra«tUifP 
L3-h'J7MD^^-2' , 3' -i?y)V*u- 
4, 4' -^^fM*yf7iZJH. 8 6g (9 

1. 2%) &mz. 

[0 10 5] f5.nfc^*©«IJHPLCT9 9. 
6%T$)K>* TLCtlX#yhTJ&ofc. £fc I R8Q 
3£©IS*RtfM a s s##rT5 1 4 IC^-f 

^h7-$yhxf-yFP-8 2ek mtmmk 

[0 10 6] £06091 7 
Mfc7 4] 



F,,F F..CFs 



(a) C.H„o^_^— \J 



*JS091- (d) fc*V»T, 4-ynt-2-7Mu 
3-F^>-t'>6. TgiW^-^fM+y?! 20 
-;i/3pn>^7. 3g(rS^.T3-^p ; E-2-7;^ 
D^>>/h'J7WJI J F5. 4gMrXtC^M^9- 

(b) T*#Sn5 2, 3-v 5 7;^P-4-^i7^ 1 ;^ 
^->7xn;V-7pP>i!8. 3 gSfflU, ffi«3!S6091 
- (d) i|B|«K:»ftsL2, 2', 3' -h'J7MD 

-3-hU7^*a^-4' -^^l^^tf? 

x^;P8. 6g (9 5. 7%) Sr#fc<, GLC9 1. 3 
1 Mass 4 0 4 (M + ) 
[0 10 7] 

Mt7 5] 50 

F w F F W CF> 
(b) C.H„0-((_)> — ^y-OH <B£fiS 

HJ6094- (c) fc^T, 2-7MD-3-hU7 
WD^fJl/-4* -A7'W-7x-;l'3. Ogl: 
#^.T±IB (a) T#*:2, 2' , 3' -h'j7^D 

x-;u2. 9g^fflv\ ffitt^isfi3i4- (c) t.nmz 

&f£L2, 2', 3' -hU7Mn-3-MJ7J^ 
D^f^-4-bHP+v-4' -t^W+yt'7 40 
irjH. 74 g (5 7. 8%) Z'&Tco HPLC 9 
8. 9%, IR (neat) 3620cm-'. Mas 
s 4 2 0 (M + ) 

[0 10 8] 

[ft 7 6] 

F w F Vc"* 

(c) C.H, 7 0-<£jl <Q>-OC,H,, <D&f& 



x~;H. 4 6gl:fmE (b) T#7c2, 2', 
3' - MJ 7 M D - 3 - h U 7 >lf 4 - 1 
h'o^y-4' -^fM*yt:7iZJH. 42g 

&m*,\ m\tmmm4- (d) tRii;si?L2, 

2', 3' -hU7MD-3-h'J7WD^?Jl,- 
4, 4' -/t?3 1 JW+yH7x^H. 1 9 g (6 
6. 1%) 

[0 10 9] % njtfc,£%l<DMim*H PLCT9 9 . 
5%T&D, TLCTlX#-.y hT&ofc. Sfc I RSJ 
M a s s #«tT 5 3 2 Kf^-f *>tf-^ 

^h5-*yHXf-^FP-8 2*fflK filftg 
TfcTffiXfcfc«SEL-&. ^««g*^ig4(c^-r. 

[0 110] §£86091 8 

Mk7 7] 

c ' H " o_ 0^ ococ,H,f 



14- (d) (CiJ^T. 2-7JU^n-3-hU7 



*#t, niseis- (b) -e#e.n^>3-hU7;i/^- 

D^?;i-2-7WP-4-tlJD^-4' -^-^7 
W+yt:7irjH. 5g. n-t^^>i0. 6 
lg, 4-v>^f;l.75/H'J-7>5 0ragSD;i^ 
^>3 0 c cj^ibfifc-Sfg-g-tMCN, N' -^v-i/D^ 

^a^i^sm 5 h o . 9 3 g —m&m&m 
zvmmzmmLfc'&^vy (2 : i~ 

1:1) ^fflitLfcyiJ*yM5Ai'U'7H/7 

7^-i;t«fiu »^7th>-^?y-j^s 

itHfeSL3- h'j7Mu^f^-2-7Wo- 

t*7xn;H. 3g (6 5. 3%) £#fc„ 
[0 111] ^^nfcft^tl©«lEa«HPLCT9 9. 
4%T&9, TLCtlX^ ht^ofe. ifclRiBI 
S©^ISr/Mas s»«fT5 1 0l£:*HH-:*>fcf-i7 

^h7-*>Hxf-yFP-8 2^f^, mytmwm 

[0 112] S^SSM 1 9 
Wt7 8] 

(a) c,h„-^h)-Q-b(OH) ) ©£i£ 

11*109 4- (a) td&I^T, 4' -7"ot-4-\7'f 
;Hf7i^2 5gl:fiT4- (h5>X-4-^> 
^-/i'D^y^) :7*n^E^>-tf>2 3 g£ffl<A. •ftfi 
«IU6094- (a) tH*fc«fPL4- (h5>X-4 
-■^yj-ft'/Zu^i/M 7i-MD>gl0. 4 
g (5 1. 0%) Sr#fc„ HPLC 9 9. 7% 
[0 113] 



(21) 



WBW8-4 0 9 5 3 
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Wb7 9] 

(b) CsHo-^h}-^^^ 

(d) C*«r»T. 4-^nt-2-7Wn 
3-H^>-tf>6. 7gIW:4-^5 L M*^/7i 
-;U#D>&7. 3gl;t^T3-7'Dt-2-7JW 
D^>>/h'J7JWJ H5. 4gMtXtC±fB (a) T# 
ifc4- (h7>X-4 -^y^)V=y^>U^iy)V) 7i 
-;|/#P>BS8. Og«M».l!lHilMl- (d) <h i0 

*i/M -3- hU7;k*n^5 t ;i'-2-7;i'*nif7 
x— ;P8. 3g (9 5. 3%) Sr#fc« GLC 9 9. 
7%. Ma s s 3 9 2 (M + ) 
[0 114] 

(c) C s H,,-^fT)-£^-^^-0H 



40 



14- (c) fcfcHT, 2-7Mn-3-h'J7 2? 

)l-tn*^)l- 4" 7x.—)l3. Ogl: 

#*.TJbfE (b) T?#fc4' - (h5/>7.-4-^>5P 
^sVW^-sM -3-h'j7MD^-2-7 
WDt7i-;P2. 8 g£ffiv>» ffitt^86094- 

(c) tra^lr^L4' - (t-7>X-4-^>7Ml< 

i/ZwsSci/M - 3 - h u 7;^n^^;P- 2 

*D-4-t h*D^->tf7xn;i/2. 3g (7 9. 3 
%) £f#£. GLC 9 8. 8%. I R (disk) 3 
6 0 0 cm" 1 (OH) 

[0 115] 30 
WC8 1] 

(d) C 5 H,,-^H^hQ)-^^-OC5H, (D&bJL 
**«4- (d) fcfe^T. 2-7MD-3-hU7 

;i'tP^f;i'-4-tHn+y-4"' -^-f^frp—y 
i-jh. 4 6giiy:i:^5 : j^D7'fF0. 79g 

fc#*.T±C (c) T#&4' - (h?>X-4-^> 
UJ\*is)V) - 3 - MJ 7JWn^fJl'- 2 - 
7^ta-4-kHD^->t*7xr;H. 3 8 gMOtfc 40 
7'0^7'DV'fHO. 5 3gSrfflti» ftHtt^iS«S|4- 
(d) il^«ICjSf^b4' - (h^>X-4-^>^;W 

•>jd^->;W -3-h'J7;^D^fji~2-7;p 

*D-4-7'Dm+-/k , 7irJH. Olg (6 
6. 4%) 

[0 116] »6ntft^llO*S«l4HPLCTJ9 9. 
8%-C<&9. TLCTlX#7h1?Jbcifc. $ fc I RM 
M<Dti£3kRtfUa s s##rT4 5 0 td^HM 



[0117] mmw2o 

Ut8 2] 

(a) C s H„-^Ty-Q-^-CHO ©&fi£ 

T^rf^HStT, %lt0U9- (b) T#6>n-5 4' 

- (h7>7-4-^>fJk>?DA^y;V) -3-h 

U7;w^-n^5 1 ;i/-2-7J^nt'7x-;W3. 0g© 
fh7tHa77>2 0 c c^-7 0titm 
fc&i. eMn-^ji/U^^Ao^iJ-^ieee c c 

N-*JUS;l-tf^»J>7>l. 2 c c^JnA, tit*fc£fi 

> (3 : 1~2 : 1) &®mmt Lfcv'J tif^t) 5 A 
^7DVhi/^7-i'-(CT»Sb4' - (h^>X-4- 

^>^;k->^ d^=^->;w - 3 - h 'j ?;m-o;*?\;]/- 

2-7WD-4-*Jl/iJl-f7xr;H. Og (3 
1 . 1 %) £ff fc. GLC 98. 8%, IR(dis 
k) 1 7 0 0 cm- 1 (C = 0) 

[0 118] 

Wt8 3] 

(b) C s HnHj}-Q-^-C,H, ©£fifc 

DT'fHl. 1 5 glC5" h5b H077> 1 5 c c £iD 
^ - 5XZ\Zft&tLTz.&% U "7A — t — t/h^-tM K 
0. 4 5g7?®IU S5fc«atTl«rMiJl#l/fc. 
dOS*S^«€-5'Cfc}WJIUfc«±:E (a) 
4' - (h7>X-4-'<>^yi?D^->^) -3 

- h'J7;^D^^-2-7;^D-4-*;u5;Hf 

7i^H. OgOf h7kHP77>l Occ^M 
STL. £ateT-S*8H#b&. S«fi^«S*tft 
SOL. ffKX^fcTjftffl, *«fc£fTt\ BSSH-h'J'? 

tLfc->U*yM7A7P7h^77^-CTifil 

4' - ( h 7 >x - 4 - nM->;0 -3 

- h U 7 Wn^fJV- 2 - 7MD - 4 - (l-T'D 

k^i-JPO. 6 4g^|fc. ^T^cD-fc-g- 

ya&mmx^)i2 o c ctg^i/^. 1 o%yt5v<7 

a#-#>o. 06g£Sn;t. tficx l NfW**^Jn 
Lit. Kfom&Ql&m.mVX. /^y^AA-^ySi 

-;MB^*«tKTfHe«L. 4' - (h7>7,-4-^ 

>7 t ;i->^o'\^>';i/) -3-hU7;i'tn^?*-2 
-7^0-4-^0^^71-^0. 4 1 g (3 



(22) 



!&Bl¥8-4 0 9 5 3 
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9. 8%) ZWfZo 

[0 119] #£nfcft£*g3©jJ6fi&HPLCT9 9. 
2%T&9, TLCtlX#7raofi:. Icfc I R«5 
^MtfMas s##rT4 3 4tC^<^>tf-i' 

*m#«aft£«in?**£i£*ttbfc. nofls^** 

[0 12 0] SIJS^J2 1 

[ft 8 4] 20 
(a) CsHn-^HyQ-^-CHtOH ©£l£ 
*#T, *Ji«S|2 0- (a) Tf#6n*4' - (hy>* 



(b) C,H,,-4H 



^ //~\ 



±E (a) T#fcfi4' - (h^>X-4-^>5 1 ;l'-> 
^n^v'JW - 3- hU7Mn^^-2-7W 
D-4-tKD + ->^f^b , 7iZjP0. 95gOf h 
5fc KD77>1 5 c cSSCa^fM. Og, 
*lft*U!>A0. 3 9gStXl 8-i75^>-6 9 

>if> (10 : 1-1 : 1) £?gffll&<h bfcv- U 
*5A*n"Th2f5:7 4*— KTSMftU *W7th> 

-2-7MD-4-^KW^t7i^;l'0. 7 
1 g (7 2. 4%) 

[0 12 2] »&ftfcft£4b©*6flEttHPLC-C9 9. 
9%T*0> TLCTUit?7ht*ofc. itfc I RW 
£©*SmRtfMa s sMT4 3 6 fc$HH' 

*Rj8«8lEfl:^«-C*-6Ilt*«BU&. £©ft£-#l£ 
* b 9-*y HXf-yF P-8 2£ffiK U^tWSm 

[0 12 3] 5US«2 2 
[ft 8 6] 

(a) C s H,,-<g>-<^-^~^ 

7;i^>S?ffl$TF, 3-7*n?-2-7;Wn^>yh 
U7MU K10 g0rh7t h'P77>4 0 c cigf£ 

6M n-^;WU^ 

A©^*-y->»«3 1 c c£igTU i Pt^is 

D^D-;>10. 3 gOf h7k Hn77>5 0 c c 



= X-4-^>^;l/->^D^v;l/) -3-h'j7MD 
^f^-2-7MD-4-*;H^t'7i-^0. 9 
5g. f h7th'D77>10ccWl?y-;H0 

c c^^^mmz-^mt^m-rY^'OKo. 2g§ 

-^y^-^i/u^^M -3- h'J7Ma^5 1 ;p 
- 2 - y)V^U-A-M h*D^->^^;wt*7xnjwo. 
9 5 g£#fc. GLC 98. 5%, IR(disk) 
3 3 2 0 cm- 1 (OH) 

[0 12 1] 

[ft 8 5] 



,CF, 

-CH.OCH, CD^fiR 



a? Sf ^t; h;n> 3 5 o c c t p - h jh>xjv*>1 
l. 0g£Sq*., tt*flf*ffl^T3«HBja«at« s bfc. 

A*t>^HiItl/fc->'J*yM7A7D7^7 
7^-»CT*if§?U 5JCV»T?«BET. GTOfcTJlHf b3 
-h'J7A*D>lf*-2-7*tB- [4- 

1--OM ^>if>9. Og (5 5. 2%) 
b. p. 1 6 5*C/0. 1 5 t o r r 
30 [0 12 4] 
[ft8 7] 

(b) C 5 H,,-^H^H^)-^^ 

_hfB (a) •vmc3-bV7)l*n*^)],-2-y)ijr 
□ - [4- (f«7>X-4-'<>5 : JPy7nA^yM 
-v^D^-tr^- 1 — f ;W ^>if>9. 0g» 10 
%/t5>"^A7a-^>l. 0 g^Kxf ;n o 0 c 
c**&j«*8-&46£5 a t mKT-S«**»!inL&. 

©«H8t*fii!gLfc^e»*7';P=f>l?BB^T, 
^M*->H5 0 c cKJSj^U ^©iSfflcCfc'JtfA 
-t-7"h^yK2. 7 g&tiaz., 3 0~3 5CCT5 

mmmwhtc. Rfom&yoz%mM*®m\z&tov, * 

io^)Vti^A9uTbifyy^-\zxmmh. *v^7 
± h >fcTW»ftb 3 - h 'J yjV-ta^^-jv- 2 -y)V 
■*a- (h5>x-4 - (h5>X-4-^>5 1 ;P-> : 7 
50 D^^v-JW -->^n^\^>-;w ^>-tf> 5. 4g (5 



(23) 



#M¥8-4 0 9 5 3 
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GLC 98. 



7% 



9. 7%) £#£ c 
[0 12 5] 
Mfc8 8] 

(c) C,H„-(H)^Hy^-OH 



,CF, 



**«4- (c) fc*HT, 2-7JWD-3-hU7 
#X.T_hfB (b) T»fc3-h'J7JPtD^f^-2- 

?)V3ru- 0^>x-4 - (h^>x-4-^>?;i. 10 
~>#n'v^>;W -y^n^S/JW ^>1f>2. 8 7 
g*«K «fi*Jfi«4- (c) H«K»ffL3-HJ 
7*tD ^fiP- 2 - 7**D - 4 - k H y- O 

^>x- 4 - (h^>x- 4 -^>^;i/->^D^^-> 

;W -v^D^+->;W 1. 7 4g (5 8. 2 

%) HPLC 9 9. 8 %> I R (d i s k) 

3 3 8 0 cm- 1 (OH) 

[0 12 6] 

HK8 9] 



(d) C B H,,-^H^^^ CD^RJt 



**«4- (d) fc*>V>T, 2-7^*D-3-hU7 
WD^^-4-tHD*y-4" -^ttJV* — ? 

xn;n. 4 6gMl:t?f;^D7>fH0. 79g 

tSAT±B (c) Tff&3-hU7*tO^?*-2 
-7JVtP-4-bHD+y- th^>X-4- 
>x - 4 ^ n^^vji,) -^d^> 
;W ^>tf>l. 4 sMXfKL^aVDVZfUT^ F0. 5 
3g*fflK «Stt*J6«4- (d) ra*fc»flsL3-h *0 
U 7;v*n^^;v- 2-7;i/tP-4-^a tf;i/^-> 

- Ch^>X- 4 - (h7>X-4-^>^Jl/y^PA 

- v^p^s^W ^>^>i. 07g (6 

9. 5%) £#fco 

[0 12 7] »6n&ft^ft©>USBHPLCT9 9. 
7%T£9> TLCT?U#yh-e»oft. SfclRH 
feOj^SSlXMa s s^«ft4 5 6tC^T-r^>tf-i7 

^h7-*^hXr-yFP-8 2^ffl^ ifflffl® 40 

[0 12 8] H5S0J2 3 
Hb9 0] 

(a) C 5 Htt-<^K^T)-^^-CHO <D£f£ 
*SI0iJ2O- (a) C*V>T. 4' - (h^>X-4- 

2-7Wnif7x-;i/3. o g izm^rmmm 22- 

(b) TS51a53-hU7*tD^5 1 ;V-2-7W 50 
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a- Ch^>X-4- (h^>x-4-^>?JPv^a 
-S/ira^S/*] ^>i?>3. 0g£ffl 
^ «I«1S«2 0- (a) tH«IC»ffU3-hU7 

X- 4 - ( h 7 >X - 4 - ^>^yi7 D^yjW - 

i/pu^isM ^>i?>l. Og (3 1. 1%) &ft 

fco GLC 97. 9 %> IR(disk) 1700c 



m~ 



(C=0) 



[0 12 9] 
[ft 9 1] 



*««2 0- (b) K*ViT, 4' - (h^>X-4- 
^>^;i/v^P^\^->;W -3- h»j7^tD^f^- 
2-7MD-4-*MJH:7x^H. 0gH#A 
T±B (a) T»fc3-hU7;Ptn^f;p-2-7;v 

4-j£)1^)1- (h^>X-4- (h^>X-4 

>i. og^K «H3i««2o- (b) tmm\zM 

^l3-hU7MD^fJV-2"-7Mn-4-7 P D 

tf;u- Ch^>x- 4 - (b^>x-4-^>^;i->i7 

D^^yJW - v^D^v;W ^>if>0. 5gr# 

[0 13 0] f5nm»©M«HHPLCT9 9. 
6%TfeO, TLC?U#yrao&, £fcIRfi« 
g(D«*RtfMas s#«T4 4 0fc*HH';r>e-* 

#*b& 6 nfc e t M^tcffl & # & n& 

^h7-*7hXf-yFP-8 2^fflK (BftKlRtt 
TfcT«SMfc*«8L&. *0>llB*£S4fc*'r. 

[0 13 1] %K0|2 4 

Ht9 2] 

(a) CsHm-^V)-^^ CD^fiR 



2 1- (a) IZ&^T. 4' - (h^>X-4- 
^>f;W>?D^^W -3-h'J7^*n^f^- 
2-7Mn-4-*JI/^JVE7x^0. 9 5gtC# 
A.THJfg^J2 3 - (a) Tft6n5 3-hU7^tP^ 

2 -x;i/^o- 4 - t h ^>x- 4 - 

( h ^ >X - 4 - ^>^)Vzy 2 P s\*r i/M -SECT'S 
^>if>0. 9 5 g^fflK 1 - 

(a) in«IC»ffb3- V x )7)V*U*?)V-2-7 

;ptD-4-tKP^f;p- Ch^>x-4- (h 
^>x-4-^>^;i/->57P^->;w -y?D^> 
;W ^>if>0. 9 5g (10 0%) *f§£. GLC 
95. 9%, IR (disk) 3320cm" 1 (O 
H) 
[0 13 2] 



(24) 



*£M¥8-4 0 9 5 3 
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Wk9 3] 



(b) CsH,, 



H 



CFj 
CH,OCH, 



mmm2\ - (b) c«wt. 4' - (h5>x-4- 

^>?;W->i'0'\+->;W -3-h'J7Jl/tn^f^- 
2-7MD-4-tHP^f;l'k'7i^0. 9 
5gfc#*T±E (a) -emzZ-Y*)7)V-*u*^)V 
-2-7)V*U- Yulci/*J-)l- (h^>X- 
4- ( h 7>X - 4 - ^>f ^v'i' P^-»W -->^ 
DA^v-;W ^>^>0. 9 5g£iK te«5ISg032 
1- (b) tmmzmft\sZ-YV7)l-*n*^)V-2 
-7)V-*U-4-* h^ci/^JV- Ch^>X-4- 
(K7>x-4-^>f;k>i?DA^>jv) -->^n^\ 

^>if>0. 8g (8 1. 6%) £#fco 
[0 13 3] #enfcft^©MSBHPLCT9 9. 
7%T&D, TLCTlXlyraofc, SfcIRi 
g©^SWMas sMT4 4 2 K^-f^tf-^ 



i0 



.a? 



[0 13 4] HJfi^2 5 

(Ae) ^*lfc^-r. SiSEfa-fe^ (EHCttfi, ffi 

H) Mtf(t*¥S2[R)-fe)l/ (EHCM. BEfSjm : B&ffc 
*#»M3FLX-140 0) &m\<\ *rtl?n<DQ-t 
JUBfftSid MCCj 4, Gene ra 1 Ra 
d i o&S 1 6 2 0AM**/^?>7.7'Vyi?\ZX 
895£Lfc (+0. 5V. lKHzJE&SD „ ^{C. 2« 

A £= (C 3 /c, ) - [C 4 /c 2 ) 

[0 13 5] 

[«1] 



it 1 





m it 5* 


Ae 












6 




-3.7 


25 


7 


c « h » ° -^y^-Q- ° c ■ H 1 ' 


-4. 2 


25 


10 


c » h t^O~ ° c • h ■ • 


-7. 8 


40 


12 


CPs w p p \ ( F 

c • H " °-v)~^0~O- c ,H " 


-8. 8 


25 


15 


C » H „ O -^/-^)- O C , H , , 


-4. 9 


0 


16 


CF »v F w p 


-4. 1 


-3 


19 




-5. 0 


30 



(25) 
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[0 13 6] zn6©fc£«»A eJ&t**frfi©*mTJ 

[0 13 7] $mM2 6 
Mfc9 4] 

I c ' h ^-C>O- 0CbH " 2 5»tK 



45 



C 9 H,-/ VO-OCHm 



| C ' H "^C> H G^ 0C ' H ' 

i 

I c ' Hi,- C>0- oc ' h ' 



25 



2 5 



25 



±E 4 as© y x = JHf ' J 5 V s 6 & 

g (B-l) £PSLfc. 
[0 13 8] •f-tDffilg^iaS^TfBfr^To 
C Sc S> Ne I 

-24 • 56 ■ 67 • 71 • *C) 

[0 13 9] 
Hfc9 5] 



*tmmm (b-d 96. 7wtxi««ftftft« 

(D-l) 3. 3wt%t* 7)\sS c 

(M-l) £HSLfc. 

[0 14 0] *^7;PScffl*i (M- 1) 9 Owt % 

\zmtm 2 -cat tut 

Ht9 6] 

c,H|,0 "\i — G^^Cf C,H,T 
JO 1 Owt %£8sJmU *-f ^;i/S c&j£#l (M-2) s 

«*6^J*L-«:2 /tm=£*r/:/<D*S-trJI< (EHCtfc 

m iz&AVT&m&m^&fti&L. ^*ven£2&© 

tftftftft&ffsSU ±5V/(im, 2 
0 0 H z ©ffi»«EfeBJJPLT, a9UBUeC!>X4b9»6 r 

<3mh»» &-?-n-?ns!i5£Lfc„ set, tee 

[0 14 1] 
[«2] 



*#is^ttit^<a (d-d 

F 

(s) CiH t tO-<\ 




b 



XH 8 



30 



* 

^ 2 





C Sc Sa Ne I 


Ps(nC/cn a ) 


r (#sec) 


<?C) 


Ac 


H-l 


• 21 - 50. 1 • B9. 1 • 71. 6 • 


+3.3 


125 


20.6 


-0.2 


1-2 


• ? • 58. 9 • 63. 2 • 70. 2 • 


+3.8 


128 


26.0 


-0.5 



S2l:SSnTH<5J;5l:, *-<7^Sc««i (M- 
1) fcJt^T, *RWfc£«&*anL.fc;*K^Sc« 
tffe (M-2) tt*-f 5;PSc«fflflEIBffl39»**K«» 

snrv** tmz e a*** < T^i:t>»5f r 
owt xmtnvrzrurvA e s^tr^:^< twsct 

[0 14 2] 3dfi0|2 7 
fR©*Vf«/ ?mik&f&®-V&Z>Z L 1-113 2 



50 



(*;i^*tg) 9 owt%tmmmi 9© 

Mfc9 7] 

c » H ' o -^ H O^S^ CtH,, 



1 0wt%t*5^W>i'IIM (M-3) 
£118 U ZL I - 1 1 3 2:|3<fc£mj&«5M- 3©t£U 

[0 14 3] 
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[*3] 



(26) 



3E 3 



50 





T„,OC) 


An 


V, t (volt) 


V..,(volt) 


r (nsec) 


ZLI-1132 


72.3 


0.141 


1. 75 


2.45 


42.6 


M-3 


70.5 


0.134 


1.64 


2.28 


42.3 



&SW8-4 0 9 5 3 



m&Tk&ffimvfctfz. jEftytornvrm (n 0 ) aer/ic 

S^3tCDa«f^ (nc ) SCAn = n c -no 10 

[0 144] Vth, V, ,,lt TNBBIrHzJP (EH 

»au cn*£«s?if (asata 320s) <om 

i^l/-^- (Hewlett Packardti 
3 3 11 Al) Zm^TrnmizMZ 1 KH z $g^&«JEE 
*WJnU aS^feg5 5 0 nmCT^flnSffitC^f-r-S 2? 

[0145] *3fc^-rj:3tc. *%w^#isr^ira-r 



©.Vth (Mtt«ffi) Ml:v s a . (ffifoSffi) *t 

fcflcLTV**. *&, An (JB*r*J*#tt) t>/hS<U 
[0 14 6] 

U7;i<5j- a pi^;i^>-if KafijE&MroilS 
£WUTV>5C<h;frS, r-Vm i . HfflabS^tt 

iis«SE»*^©3itBi«ttJsaia^«5, a sic, ecbm 
ft£3&*£*>;fcs-r , b©-e&£. 

[0 14 7] 
»4] 



(27) !&Si¥8-4 0 9 5 3 

51 52 

m4 nmtmm co 





L 


S» 


s « 


S A 


N. I 


1 


• 49. 3 




• 76.9 




* 97. 8 




• 34. 3 




• 38. 8 




• 63. 2 


3 


- 60.3 




♦89.0 


• 108.4 


• 109. 1 


A 


• 70.6 




•76.0 




• 90. 8 


5 


• 60.2 




• 113.4 




• 123. 3 


6 


• 61.0 




• 66.7 


•85.7 


• 86. 7 


7 


• 38. 2 




- 81. 4 




•98.6 


8 


■ 37. 0 




• 39. 0 




• 62.2 


9 


• 69. 1 




• 84. 7 


•91.6 


• 98. 1 


10 


• 56.3 




•69.1 




• 89. 5 


11 


• 77.2 




( • 47. 7) 




•98.5 


12 


- 21.0 




• 32. 1 




• 51. 8 


13 


• 107. 6 








C • 49. 4) 


14 


• 34.0 










15 


• 0 




( • -8. 7) 




• 13. 9 


16 


• 21.0 






C • -2. 0) 


(•0) 


17 


• 31.0 










15 










C * -2. 4; 


19 


•39.3 






•44.8 


- 74. 6 


20 


•54.0 






C-11.8) 


(•17.3) ■ 


21 


•55.1 






( • -4. 3) 


(•16.6) • 


22 


•22.7* 


•85.9 






•105.6 • ! 


23 


-30.7* 


•72.3 








24 


•74.7* 


( • 73. 9) 









(si) mt. ci. 6 mmn frwsas^ f i &m^mm 

C0 7C 69/63 9546 -4H 

69/76 A 9546 -4H 

69/94 9546 -4H 

C0 9K 19/12 9279 -4H 

19/30 9279 -4H 

19/44 9279 -4H 

19/46 9279 -4H 

G 0 2 F 1/19 5 0 1 



